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In this article we present a comparative study of pig and cattle morphologies, and stable isotope 
analysis relating to pig demographic management at Levroux Les Arènes (Indre, France), to evaluate 
changes in husbandry practices between the Iron Age and the Roman period in Gallic societies. 
Results indicate the establishment of new production and distribution structures, probably before 
the second century BC, along with the implementation of a specific size/weight selection for the 
specialized production of pork. Pig and cattle size evolves progressively from the end of the third 
century BC. These changes are likely to be the result of an internal evolution within Gallic societies, 
based on local herds, but possibly they are a response to a broader changing economic climate. 
Within the Western Roman Empire, each province, and Italy, follows its own evolutionary pattern, 
which also differs between pig and cattle, suggesting that each region adapted its husbandry 
strategies according to its agro-pastoral characteristics, capacities, or ambitions. 
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INTRODUCTION 
The rise of the Roman Empire has long been invoked to explain changes observed in husbandry 
practices, most notably  in the evolution of domestic animal growth and morphology, in Gaul and 
elsewhere (e.g. Brunaux & Méniel, 1983; Audoin- Rouzeau, 1991, 1995; Méniel, 1996). These 
changes, believed to coincide with the Roman conquest (first century BC  to first century AD), were 
considered to be a direct manifestation of the process of Rome assuming power over the provinces. 
However, the hypotheses regarding the chronology of events and their triggers are being reassessed. 
The economic, and especially the agricultural, changes affecting Gaul actually occurred earlier, most 
probably from the third century BC onwards, in response to a developing, more dynamic exchange 
network (e.g. Woolf, 2000,  2001; Keay & Terrenato, 2001; Le Roux, 2004; Rieckhoff, 2006 and 
subsequent issues of Bibracte volume 121; Buchsenschutz, 2007, 2015; Ouzoulias & Tranoy, 2010; 
Reddé et al., 2011). This new line of enquiry has increasingly led researchers not only to reconsider 
                                                          
1 Rieckhoff, 2006 is the first issue of volume 12 Celtes et Gaulois, l’Archéologie face à l’Histoire of the Bibracte 
collection. This volume consists of six publications pub- lished from 2006 to 2010 (in ascending order: Vitali, 
2006; Szabó, 2006; Haselgrove, 2006; Paunier 2006; Goudineau, et al., 2010), each presenting the proceed- 
ings of one of the six international Round Tables orga- nized in 2005–2006 and aimed at synthesising the last 
twenty years of scientific knowledge obtained about protohistoric Celts. 
the chronological and geographical origins and mechanisms of change, but also to reassess the 
relative level of Roman influence over this change (e.g. Malrain & Blancquaert, 2016). 
Zooarchaeological research in this domain has likewise advanced, addressing issues such as herd 
management strategies and the organization of meat supply and their impact on domestic animals 
(Lepetz, 1995;   Forest   &   Rodet-Belarbi,    1997, 2002; Lepetz  &  Matterne, 2003; Schlumbaum, et 
al., 2003, 2006; Forest, 2008). The growing quantity of available data, development of new methods, 
renewal of archaeological approaches, and comparison of results from different studies now permits 
a more accurate understanding of the agro-pastoral practices and ties that existed between Italy and 
the various provinces of the Western Roman Empire between the Iron Age and the Roman period. 
This comparative study aims to throw light on the socio-economic changes occurring between the 
Late Iron Age and Roman period that may have affected hus- bandry strategies in Gaul and 
neighbour- ing territories. To do so, two domestic animals, characterized by different statuses and 
modes of exploitation—pig and cattle —are considered. First, the evolution of the size of both 
species is analysed in Gaul and its neighbouring territories (Germania Magna, Italy, and more 
eastern provinces such as Germania Inferior and Superior, Rhaetia, Noricum, and Pannonia Superior) 
between the sixth century BC and the seventh century AD. These wide geographical and 
chronological frameworks allow us to address both animal growth dynamics and size diversity by 
geo- graphical region well before, during, and after the Roman period, and enable us to answer 
questions concerning the origin (indigenous or external) of the morpho- logical changes observed in 
the livestock. Second, the stable isotope analysis of pigs from Levroux Les Arènes (Indre, France) is 
presented, providing an overview of hus- bandry and meat production capacities among the 
Bituriges Cubi (a Gallic  people) at the beginning of the second century BC. The Levroux Les Arènes 
case study gives further insights into the poten- tial socio-economic mechanisms behind the changes 
in husbandry strategies— notably those affecting livestock morph- ology—over the course of the 
Late Iron Age in Gaul. 
 
 
ANALYSIS OF PIG AND CATTLE MORPHOLOGY 
 
Material and methods 
Pig and cattle morphometric analysis was carried out over the territory of Gaul (Figure 1) as one 
assemblage to document broad growth trends. Early Imperial administrative divisions were then 
used to address geographical diversity in size. For pigs, the analysis was based on osteometric data 
(9194 measurements) from 307 Gallic, German, and Italian sites, distribu- ted over 139 parishes in 
modern France, Belgium, Switzerland, Italy, and the Netherlands (Figure 1A). For cattle, the 14,938 
measurements came from 341 sites (representing 168 parishes) in Gaul, Roman Italy, and the 
provinces adjoining the limes, as well as from Germania Magna, outside the boundaries of the 
Roman Empire (Figure 1B). Only limb bone length measurements were taken fol- lowing standards 
established by von den Driesch (1976). 
 
 Figure 1. Distribution maps of the parishes (black dots) that yielded (A) pig and (B) cattle bone mea- 
surements (1. Germania Magna, 2. Germania Inferior, 3. Germania Superior, 4. Gallia Belgica, 5. 
Gallia Lugdunensis, 6. Gallia Aquitania, 7. Gallia Narbonensis, 8. Italia, 9. Rhaetia, 10. Noricum, 11. 
Pannonia Superior). 
 
In order to identify broad morphological trends, to make the best use of the data, and to ensure that 
samples are reli- able, the Log Size Index (LSI) method- ology was applied. This method permits the 
combined use of measurements taken from different bones of the skeleton and therefore makes it 
possible to study other- wise inaccessible small assemblages. First developed by G.G. Simpson (1941) 
and adapted by R.H. Meadow (1999), the LSI method consists of calculating the differ- ence between 
the decimal logarithms for each measurement taken on archaeological material (x) and the 
corresponding dimen- sions for an individual or reference group (y): LSI = log(x) − log(y). The 
reference used for pig LSI calculations corresponds to the averaged measurements from three sows 
from Gaul discovered in the Région Centre (France), specifically in Neuville- aux-Bois (Loiret), 
Prasville, and Allonnes (Eure-et-Loir) (see Bayle & Josset, 2012; for detailed information: Duval, 
2015). These skeletons are dated to the Early and Middle La Tène period (between 400   and 150 
BC). For cattle, a third-century AD bull from the site of Fresnes-lès-Montauban (Pas-de-Calais, 
France) (Lepetz, 1996) was used as reference (metric data published in Duval et al., 2012). Its age 
was estimated at 42 months and its wither height 1.35  m. 
For the morphological analysis undertaken for Gaul, results are displayed in diagrams showing both 
log size mean values per  sites —or groups of sites when data were too scarce—(Figure 2A and 2B, 
individual circles), and best fit polynomial curves reflecting the general trends in size variation 
through time. These trends were statistically tested, grouping log ratios by century. As the normality 
and the homoscedasticity of these newly constituted samples were not always proved (as revealed 
by Shapiro-Wilk and Levene tests respectively), the adopted statis- tical approach was to perform a 
Kruskal- Wallis test, followed by post-hoc compari- sons using a Mann-Whitney pairwise test with 
Bonferroni correction. All results are given in the Supplementary Material. 
As far as comparisons between Early Imperial    administrative    divisions    are concerned (Figures 4 
and 5), only the best fit polynomial curves are displayed to keep the figures easily readable. For each 
curve, the number of data points and the  strength of the relationship (R2 values, ranging between 
0.204 and 0.782 for pigs, and between 0.392 and 0.869 for cattle)  are directly shown on the 
diagrams. The detail of site means and standard devia- tions of log ratios is provided both for Figure 
2A and 2B and for Figures 3 and 4 in the Supplementary Material. 
 
 
Figure 2. Evolution of (A) pig and (B) cattle bone length measurements from the sixth century BC to 
the seventh century AD in Gaul. The circles on the two plots correspond to site mean values. The 
best fit polynomial curves summarize the general trend in size variation (the strength of the 
relationship [R2] and the number of samples used [n] are indicated for both curves). Animal 
silhouettes were drawn by Michel Coutureau, in collaboration  with  Vianney  Forest (INRAP), ©1996 
ArcheoZoo.org. 
 
An early and continuous evolution of pig and cattle morphology 
The osteometric analysis reveals that, after a conspicuous drop in pig size from the   start of the 
period considered, pig bone lengths increase from the very end of the third century BC  (Figure  2A).  
This  growth appears progressive until the first  century AD, when pig size rapidly increases (signifi- 
cant pairwise comparisons between the first century BC and the second century AD, see 
Supplementary Material), and exhibits an increasing diversity, documented by sites with higher or 
much smaller length mean values (initially in the first century BC, then in second century AD; Ansari-
Bradley uni- lateral tests, p values = 1). This trend is at its most prominent during the second century 
AD. That century appears to be a turning point, as a relatively stagnant phase  is observed 
afterwards, which may correspond to reaching a morphological optimum, and is accompanied by a 
progres- sive decrease in the range of length variation (Ansari-Bradley unilateral test, p value = 1). 
From the fourth century onwards, pig bone lengths progressively drop. 
Cattle size (Figure 2B) seems to conspicuously decrease between the sixth and the third centuries 
BC. Thereafter, between the end of the third century and the beginning of the second century BC, 
bone lengths progressively increase. This growth accelerates during the course of the first century 
BC (significant pairwise compari- sons between the second century BC and  the third century AD, see 
Supplementary Material), which is one century  earlier than for pigs. As with pigs, this rapid growth 
is associated with greater size diversity (initially in the first century BC, then in second and third 
centuries AD; Ansari-Bradley unilateral tests, p values = 1), and is rapidly followed by a drop in values 
from the start of the fourth century AD; this is slightly earlier than for pigs. 
 
 
Figure 3. Evolution of pig bone length from the fifth century BC to the seventh century AD in 
different provinces of the Roman Empire. The best fit polynomial curves summarize the general 
trend in size variation (the strength of the relationship [R2] and the number of samples used [n] for 
the curve con- struction are indicated between parenthesis for each administrative region). Animal 
silhouette was drawn by Michel Coutureau, in collaboration with Vianney Forest (INRAP). See online 
version for the code colour. ©1996 ArcheoZoo.org. 
 
In light of these results, it appears that domestic animal size starts to increase well before the 
Roman conquest and the subse- quent rise of the Roman model in Gaul. Gallic  herders  would  
therefore  appear to have been instrumental in the evolution of the size of pigs and cattle within a 
broader La Tène context of demographic, urban, and   economic   growth   (Buchsenschutz, 2007). 
Nevertheless, the Roman period  saw further change for these two species. A slight increase in size 
growth, coupled with  greater  size  diversity, is noticeable from the first century AD onwards. The 
combination of these  two  phenomena may indicate the strengthening of eco- nomic frameworks, 
the intensification of exchanges and influences, and the emer- gence of more numerous animal 
types. This latter may result from the com- plexification of social and administrative hierarchies, the 
expression of a stronger regionalism in response to the penetration of the Roman economic model,  
the  import of animals of various types, and/or the reshaping of agro-pastoral systems within the 
territory of Gaul. 
 
 Figure 4. Evolution of cattle bone length from the fifth century BC to the fifth century AD in different 
provinces of the Roman Empire and in unoccupied Germany. The best fit polynomial curves 
summarize the general trend in size variation (the strength of the relationship [R2] and the number 
of samples used [n] for the curve construction are indicated between parenthesis for each 
administrative region). Animal silhouette was drawn by Michel Coutureau in collaboration with 
Vianney Forest (INRAP). See online version for the code colour. ©1996 ArcheoZoo.org. 
 
To refine on our perception of these broad morphological trends, the data have been split between 
the different provinces of Gaul and compared with those from other territories of the Western 
Roman Empire. 
 
Regional diversity in livestock sizes 
Pig size evolution is compared in six dif- ferent regions (Figure 3). The largest sizes are observed in 
the provinces of Gallia Belgica and Lugdunensis. It is  notable  that animals from both provinces are 
char- acterized by similar sizes that change in relatively parallel patterns, despite a slight time-lag. In 
Germania, the size increase follows a similar pattern, but pigs do not become as tall as in Gallia 
Belgica and Lugdunensis. In Gallia Narbonensis and Aquitania, pigs seem to be taller than in other 
regions during the La Tène period. However, in these two provinces, pig size increases relatively little 
through time and, consequently, pigs become comparatively smaller. These first five curves show a 
geographical progression (from north to south) in diachronic size evolution trends, which is also 
shown by the Italian curve. In Roman Italy, pigs display the smallest size and are also characterized 
by a less intense growth than in Gallia Belgica   and Lugdunensis. These results strongly chal- lenge 
the previously held ideas that Italy was the epicentre from which changes in pig husbandry spread. 
Indeed, Italy cannot have initiated, at least from a zootechnical or genetic point of view, the growth  
of pigs observed in Gaul. 
The data present a different picture for cattle (Figure 4). Among all the cattle  from the corpus 
(spread over nine different regions), the largest are those from Gallia Narbonensis and Italy. In Gallia 
Belgica, Gallia Lugdunensis, and Aquitania, as  well as in the eastern provinces and Germania 
Superior, cattle size follows a similar increasing pattern and finally catches up with the 
Mediterranean size during the course of the third century AD. In Germania Inferior, although an 
increase in size is clearly visible, cattle appear quite small. Germania Magna stands out, with cattle 
characterized by a rather stable size through time, as if this region had not  been culturally or 
economically affected by the new economic networks during the time-span considered. 
By paring down the geographical subdivisions and taking other territories of the Roman Empire into 
account, a greater diversity in livestock morphology and change dynamics emerges within the 
Roman Empire and on its fringes. This diversity exists before the Roman conquest and changes 
through time according to the region considered. Furthermore, pigs and cattle follow different 
trends, likely to be the result of different modes of exploitation and economic stakes. The existence 
of such diversity suggests that each territory, including Roman Italy, was driven by an overarching 
changing economic  context and underwent internal  mutations  related to its own production 
capacity, know-how, and the livestock available locally. Moreover such a trend is also visible at more 
local scales, at the level of civitates, valleys, or even  individual  sites  (MacKinnon,  2010; Duval  et  
al.,  2012,  2013;  Duval,    2015; Nuviala, 2014, 2015, 2016), reflecting local environmental and 
cultural characteristics, the agro-pastoral (crop/livestock) balance, or supply strategies. 
 
  
Figure 5. (A) Pig kill-off pattern from the early second century BC at Levroux Les Arènes, established 
following Horard-Herbin’s 1997 methodology based on the percentage of the corrected number of 
teeth (for further explanation, see Frémondeau et al., 2015). (B) The sequentially sampled 
specimens that participate in the main slaughter peak—the horizontal bar represents the estimated 
age at death of each specimen (following Horard-Herbin’s 1997 method). In the following section, 
this local scale is used to highlight the mechanisms at the basis of the diversity in livestock morph- 
ology and change dynamics in the case- study of Levroux Les Arènes. A stable isotope analysis 
carried out on pigs from this Iron Age village provides further insights into husbandry strategies 
implemented to promote meat production well before the Roman conquest. 
 
COMPLEX ORGANIZATION OF MEAT PRODUCTION IN GAUL IN THE SECOND CENTURY BC 
 
The Late Iron Age  industrial  settlement of Levroux Les Arènes was established at the beginning of 
the second century BC within the territory of the Bituriges    Cubi in central France. It remained 
occupied until around 80 BC, after which the village was  largely  abandoned   (Buchsenschutz et al., 
2000). Levroux Les Arènes played an important economic role as a specia- lized production centre, 
and as an inter- mediary between local rural sites, for metalworking. It was also a trading post 
supplying networks at a regional scale and further afield (Buchsenschutz et al., 2000; Berranger & 
Fluzin, 2009). More than 99 per cent of the identified faunal remains from the excavation are 
ascribed to domes- tic species, with the pig  predominating. All the main parts  of  the  pig  skeleton  
are present in the faunal  assemblage, which indicates that pigs were slaughtered within the village. 
However, some meat- bearing bones (femora, ribs, and vertebra) are under-represented, suggesting 
that  pork was also exported and consumed outside the village. Interestingly, animals slaughtered at 
20–24 months are over- represented among the dental remains (Figure      5A;      Horard-Herbin,     
1997; Frémondeau et al., 2015). In the particular economic context of Levroux Les Arènes, one may 
wonder what the reasons for such an emphasis on this particular age group are. In an attempt to 
document the scale   of the Bituriges Cubi pig husbandry, and in order to identify the demographic 
man- agement strategies of pig herds, a stable isotope study was conducted on the faunal 
assemblage from this site (Frémondeau, 2012), the results of which have been partly published 
elsewhere  (Frémondeau et al., 2013, 2015; Duval et al., 2016). 
The δ18O sequences measured in fifteen lower incisors are used to assess seasonality in pig birth  
and  slaughter  (e.g.  Balasse  et al., 2003, 2012) and to determine whether the standardized 
demographic management resulted from a strong sea- sonality of birth and slaughter, or from an 
intentional selection of an age class and therefore a slaughter weight; the latter would strongly 
support the hypothesis of specialized meat production at the site. The carbon and nitrogen stable 
isotope composition of bone collagen from the main domestic species helps determine pig diet and, 
from this, the environment they were raised in, assuming that omnivorous pigs reflect feeding from 
human waste activities in the village (e.g. Ervynck et al., 2007; Hammond & O’Connor, 2013; Balasse 
et al., 2013, 2015).  In  addition, the sequential oxygen and carbon stable isotope analysis of nine 
male lower canines better characterizes pig diet on a seasonal level  (e.g.  Balasse,  2002;  
Frémondeau  et al., 2012). 
The C and N stable isotope compos- ition of bone collagen reveals that pigs had a herbivorous diet 
(Frémondeau et al., 2013). Moreover, the combined interpret- ation of the δ18O and δ13C 
sequences measured in the canines suggests that pigs were raised under tree cover at least sea- 
sonally: in all nine sampled specimens, δ13C  values  increase  when  δ18O   values decrease and 
reach a minimum, probably corresponding to autumn and winter (Figure 6; see Supplementary 
Material; Frémondeau, 2012). This pattern, previ- ously observed in modern Corsican wild pigs living 
under tree cover (Frémondeau et al., 2012), may  correspond to  feeding on forest fruits during 
autumn and winter. These combined pieces of evidence strongly suggest that the pigs slaughtered in 
Levroux Les Arènes were not raised within the village, but were mainly herded in surrounding farms 
with herders likely to be exploiting forest resources to feed their livestock. 
Results from  the  δ18O  sequential analysis indicate that the births of the fifteen pigs sampled are 
spread over roughly nine months, indicating that there was no strong seasonality of pig births within 
Bituriges Cubi farms (Figure 7; Frémondeau et al., 2015). The age at death of these fifteen pigs was 
estimated from tooth eruption  and wear stages of their mandibles follow- ing Horard-Herbin’s 1997 
method. Seven of them display a tooth development stage compatible with slaughter at around  the 
age of two years, which corresponds to the main slaughter peak (Figure 5B). The  δ18O results 
suggest that their births were spread over roughly nine months—even excluding Sus d. 13 and 18 for 
which age- at-death estimations are less precise (Figure 7). Therefore, if these seven pigs were 
actually killed at the same age, this would mean that their slaughter was also spread over nine 
months. Provided that these specimens are representative of the age class of 20–24 months, the 
killing of the pigs at Levroux Les Arènes would therefore not have been targeting a specific season of 
the year, but rather a specific age group or slaughter  weight  (Frémondeau  et al., 2015). This 
deliberate and system- atic selection of animals approximately two years in age strongly suggests a 
standardization  of  meat  production. Furthermore, if pork was exported, as suggested by the 
under-representation of some of the ham-bearing bones, a specialized meat production in Levroux 
Les Arènes can be proposed (Flad & Hruby, 2005). 
 
 
Figure 6. Intra-tooth δ18O (open circles) and δ13C (filled circles) variations (B) measured in a male 
lower canine (A) dated to the early second century BC from Levroux Les Arènes. The arrows indicate 
the seasonal increase in δ13C values, a pattern suggesting the seasonal consumption of forest fruits 
in autumn and winter. 
 
The case-study of Levroux Les Arènes thus provides good evidence for a complex organization of 
meat production. This efficient and organized production system implies the exploitation of a 
specific envir- onment (the forest) in order to produce a standardized finished product (two-year old 
pigs) within  either  a  network  of farms or in a few specialized farms. Zooarchaeological data, 
however suggest a specialization in pig husbandry at the scale of the whole civitas (Bayle et al., 
2016). Pigs were selected and brought on foot to the settlement (involving regular animal 
movements and likely necessitating regula- tion or management). There pigs were killed and their 
carcasses processed by a limited number of specialists (Horard- Herbin, 1997) and some of the 
meaty cuts may have been used to make high value- added products (cured pork) that were 
subsequently put into circulation in the existing trade networks. Therefore, right from the beginning 
of the occupation of the settlement, the system was well estab- lished, indicating an earlier initial 
development time. In turn, this complex meat production system may have triggered further 
specialization in animal husbandry strategies, encouraging herders (or making it more profitable for 
them) to raise larger animals that would consequently produce larger carcasses. Indeed, pigs killed 
at Levroux Les Arènes are, on average, among the tallest in Gaul for the period considered (Horard-
Herbin, 1997;  Duval et al., 2016). 
 
  
Figure 7. Birth distribution over an  annual  cycle of fifteen sequentially sampled pig specimens dated 
to the early second century BC from Levroux Les Arènes. For each specimen the x0/X value is the 
position (in mm) of the measure δ18O maximum value over crown height divided by the distance (in 
mm) over which an annual cycle is recorded (Frémondeau et al., 2015). The  specimens likely to be 
20–24 months old when killed (i.e. the main slaughter peak) are identified by grey symbols. 
 
CONCLUSION 
 
In relation to Gaul, changes in domestic animal  morphology   and   management are visible from the 
second  century  BC  and result most  probably  from  an internal and voluntary impetus, in response 
to a changing economic context—the Celtic world playing  an  active  role  in  the then developing 
market economy (Buchsenschutz, 2004, 2015). The Levroux Les Arènes case-study gives us a   
glimpse of this new economic context and its impact on husbandry strategies. The stable isotope 
analysis revealed the existence of a well-developed and complex meat produc- tion system—
perhaps organized at the wider civitas level (Bayle et al., 2016)— already by the beginning of the 
second century BC, which implies a development  at a much earlier age. This new economic 
organization may, in turn, have  fostered the size increase observed in pigs in the upper north of 
Gaul from the  third  century BC onwards. It is therefore from Gallic initiatives and available livestock 
that changes would have arisen. 
Comparing results from different terri- tories  in  the  Western  Roman   Empire has shown that each 
province possessed herds with their own characteristics,  which followed their own distinctive 
pattern of evolution. Like neighbouring regions, livestock in Roman Italy under- went size changes, 
potentially as a result  of a more dynamic and open developing market. This heterogeneity of 
patterns, based on a variety of existing situations from the start of the time-span under  study, 
appears also between species, with pigs and cattle following different evolu- tionary trends. This 
could reflect the existence of different species’ status depending on the territory considered and the 
adaptation to the characteristics, strat- egies, and/or (quality or aesthetic) selec- tion criteria existing 
in the various  regions. In a context of generalized eco- nomic growth, each region seems to adapt 
according to its agro-pastoral characteris- tics, capacities, or ambitions. 
In conclusion, it appears that communi- ties in Gaul (and others in the Roman Empire) may have 
benefited from the blooming of a favourable economic context. Yet, well before the Roman con- 
quest, they adapted according to their own agricultural characteristics and their own level   of   
engagement   in   the  economic market. The practical organization of hus- bandry production in 
western Europe, however, remains unclear over the period considered in this study (sixth century BC 
to seventh century AD). The pre-eminence of cattle from Roman Italy and pigs from northern Gaul in 
terms of size, and the great diversity in trends in the evolution of size within the various provinces, 
tend to cloud our view of the interactions between external influences, local initiatives, and the 
reflection of more indirect factors  such as environmental conditions, or the farming, cultural, and 
broader economic frameworks within the Roman Empire. New light on these issues may come from 
increasing the database available for the geographical and chronological range con- sidered in this 
article and enlarging these frameworks, comparing pig and cattle evo- lution and taking into account 
other domestic taxa (sheep, goat, horse, or dog). Finally, further case studies like that undertaken 
for Levroux Les Arènes, integrating traditional zooarchaeological methods and isotope analysis, are 
needed to deepen our understanding of inter-site variation in husbandry strategies. 
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Le porc et le bœuf en Gaule : le rôle des sociétés gauloises dans l’évolution des pratiques d’élevage 
 
Pour mieux comprendre les changements dans les pratiques d’élevage survenus entre l’âge du Fer et 
la période romaine en Gaule, cet article présente l’étude combinée de l’évolution morphologique 
des porcs et des bœufs et de la gestion démographique des porcs du site de Levroux Les Arènes 
(Indre, France). Les résultats indiquent la mise en place, sans doute avant le deuxième siècle av. J.-C., 
de nouveaux systèmes de production et de distribution, et l’existence d’une sélection des porcs 
abattus à Levroux Les Arènes en fonction d’un format - ou d’un poids – pour une production 
spécialisée de viande. En Gaule, la taille des porcs et des bœufs évolue progressivement à partir de 
la fin du troisième siècle av. J.-C. Ces change- ments résultent vraisemblablement d’une évolution 
interne aux sociétés gauloises, basée sur des cheptels locaux, mais potentiellement en réponse à des 
changements économiques plus globaux. Au sein de l’Empire Romain d’Occident, chaque province, 
ainsi que l’Italie elle-même, semble suivre son propre schéma évolutif, qui en outre diffère entre 
porcs et bovins, ce qui suggère que chaque région a pu adapter ses stratégies d’élevage en accord 
avec ses propres caractéristiques agro-pastorales, ses capacités ou ses ambitions. 
 
Mots-clés: bœuf, porc, morphométrie, analyse des isotopes stables, âge du Fer, époque romaine, 
élevage, Gaule 
 
 
Schwein und Rind in Gallien: die Rolle der gallischen Gemeinschaften in der Entwicklung der 
Tierhaltung 
 
In diesem Artikel wird eine vergleichende Untersuchung der Morphologie von Schweinen und Rinder 
vorgelegt sowie eine Analyse stabiler Isotopen, die die Führung des Schweinebestands in Levroux Les 
Arènes (Indre, Frankreich) betrifft, um die Veränderungen in den Tierhaltungspraktiken zwischen der 
Eisenzeit und der Römerzeit in der gallischen Gesellschaft auszuwerten. Unsere Ergebnisse zeigen, 
dass neue Produktionsstrukturen und Vertriebssysteme wahrscheinlich vor dem 2. Jahrhundert v. 
Chr. eingeführt wurden, und dass bestimmte Größen/Gewichte in der spezialisierten Erzeugung von 
Schweinefleisch ausgesucht wurden. Die Statur der Schweine und Rinder nimmt zunehmend vom 
späten 3. Jahrhundert an. Diese Veränderungen sind wahrscheinlich auf eine Entwicklung innerhalb 
der gallischen Gesellschaft zurückzuführen, die sich auf einheimische Herden stützte. Vielleicht 
waren sie aber auch eine Reaktion zu Umwandlungen im weiteren wirtschaftlichen Umfeld. Im 
westlichen Römerreich folgt jede Provinz, und auch Italien, ihren eigenen Entwicklungsprozess, der 
sich für Schweine und Rinder unterschiedlich entfaltet; dies deutet darauf hin, dass jedes Gebiet 
seine Tierhaltungsstrategie je nach seinen agropastoralen Eigenschaften, Leistungsfähigkeiten und 
Ziele ange- passt hatte. Translation by Madeleine Hummler 
 
Stichworte: Rind, Schwein, Morphometrie, Analyse stabiler Isotopen, Eisenzeit, Römerzeit, 
Tierhaltung, Gallien 
